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di*4 4d4 s.*i4 4*i niei 4q.i 46 h. <te4 h* 4 (3d.Rq.t4 44 [*4 i4 ^h 
^4 wl [4->i- ( * ) . 44 ^c-i dfe d nil 4*i q.1 iec-0.^ ^hi44 44 4 [4*- 
( 3 ). a*i4 'phih Hc-tUddL mm (mid $4 sumh. 4ddi hh mi ^44 
H*u* d4 *Hl4 4.HRLHL dWl 464 Pld-(x) . 44 w^. HI k4 H* Hd Hl'g 
HHld Hd *i^Pld d*l dill d *ll4 4d $*& . 

dH HA. midi (3H*dl H4l <Hl°l H*4 H<4ldi; <*l[4ld H*(ld Mil dlHl 
PlH-(H) . mi H*4 ^*^4 HlPftl H&3, d4, ddl dl Hie* Hl<H*i d4. dd midi 
H4Hl td**U H* dl^ Hd HPl fe**ll U* HHldi q.l(dd d*l Pbl-(e) . Hl4 4d 
4°l $**l cHl* Adi H4Hl HHH *j,4 °£ [4j,d Hq.ld H*ll* *Ul. HI Hdid H*«l 
i^ee* *ddi 4 c ?r hi 4e*4 *M 44 PidHdi 0 . 

(hRRMI W H*) 


A REVOLUTIONARY MOTOR 

This motor will not just make one revolution - but many. For, it is, by far the 
simplest electric motor. Wind a 24 gauge, 1.5 meter long enameled copper 
wire, on a torch battery. Fig ( 1 ). The coil should have between 1 0 to 20 turns. 
When the coil is removed from the battery, it opens up like a 

spring. Fig (2). Tie the coil at several places with bits of string. Fig (3). 
Instead of string, bits of adhesive tape can also be used. The two ends of the 
coil should jut diametrically outwards. Fig (4). It is on these two ends that the 
coil will rotate. So care must be taken to ensure symmetry and even 
distribution of weight. 

Now, scrape the top half of the enamel from both the end leads. Fig (5). Do 
not scrape the entire insulation, but only the top half, otherwise the motor will 
not work. The top half of the end leads are copper (conducting), whie the 
bottom half are enamel (insulating). Fig (6). The copper/enamel sequence 
leads to make/break of the circuit and ensures that current flows in only half 
the rotation of the coil. This commutator is the heart of this simple electric 
motor. 

(Contd. on next page) 
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%cn.i ^41 *HA4i4 §ah m ctmn d . 4 a 4® %u£A<a-2*£<H-u ^lA 4a44 
etHuSniou <hi°i u* ndi<l it PtH-(*) . 

^ 5Hi vi*4 444 «<t 4-t «u4. M 44 4e4-u h-i (+) 5hA 
(-) dii *uA 4kt£ m. % 4-i4 A ai4 d AA 4a44 4A4 *Hd<H *tui4 %uA 
44 it. A-u4 [A^d.AHA r 4 ^rA. «q.4*i -hsl alh a^ d [A-h-(h). 
44 hraA °s dlHi-ti dR4 & iAc4 4°i4 faejdiMUi dA d . 44 dR4 4A nil 
aih b\ d =hA hA [A4 nla^A 4 a HiniqMi aih a^A . 

44d mil l<rii4A diHi4 4°i-u <hA ts^iA 4ddi ai44 -u 4 
tA?i-(e) . tin 4^iA 4a ti«i4 haA *u 4. A c-uoiA. 'A ?i^Hid4 haa\ 44 

femHi c-noiA dA 4>i 4ilq.R u4 44 «yit hA °ziA °g [lm wi4 &i4 [£$u4 
$wieu<>i$t. 


HOW TO MAKE THE MOTOR? 

Cut an old stove pin into two equal parts. Fig (1). With a small nail, hammer a 
hole in each piece near one end. Hammer one more hole in each piece about 2 
cms. from the other end. Fig (2). Salvage an old radio speaker magnet and 
place it on a new battery with the help of a cycle tube rubber band. Fig (3). 
Several such speaker magnets are available in toy shops these days. Stretch 
out another cycle tube rubber band along the length of the battery. Fig (4). 
Now, insert the stove pins in the rubber band so that the pins keep in contact 
with the positive and the negative terminals of the battery. The pin with two 
holes is fixed at the battery bottom. The second hole bites into this plane end 
and this ensures good electrical contact. The stove pins serve three purposes. 
Fig (5). They act as power leads, supplying current to the coil. They act as 
bearing supports for the coil. Finally, they also make a stand for the motor. 
Now pull the stove pins a little apart and slip the coil in their holes. Fig (6). 
Give the coil a gentle starting push and it will keep rotating. However, if the 
push is in the wrong direction, the coil will stop after a while, flip and rotate in 
the opposite direction. 
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mW&Pbi-M... 5414 ^ 4 * 4 ? 

4 di < Hl4 3>l4 5413R 4«l4 ^3HL54 4^, C-i<44*H, 544L3R is 4*1 
%qi 4 h 4 4e*4 °ilci h* ^ 54 * 1 * Hi$l? **u4 ^<43 54 ^. 3>i4 q=4 44 hi<4 
wi $ . 41 544 qq£ £*qi4 4 zi h* ^ 54 * 1 * *ul? ^-(q) . 

4 dlHi4 4^4 541 m 54 U 1 4h 4 4e*4 aid 54 A. diMd h* 4 5 * 4 * 
q$l? [4 h-(?). 4 444 qH& 54 U 1 £?l 4 ^ «ul? Pto-($). Hid«u 54 ^ <aui 
dU^ft^H^RqSl? 


EXPERIMENTS WITH THE MOTOR 

Several interesting experiments can be done with this simple motor. What 
happens if you flip the permanent magnet? If the north and the south poles 
of the magnet are interchanged, then the direction of rotation of the coil is 
also reversed Fig (1,2) 

What happens if another magnet is brought close by? If both magnets have 
opposite poles facing each other then there is an increase in the magnetic 
field and a consequent spurt in the speed of the motor. Fig (3). The speed 
decreases, however, if both magnets have similar poles facing each other. 

Fig (4). 

What is the effect of different cross-sections of the coil on the speed of the 
motor? Try coils with circular, square, elliptical, diamond shaped cross- 
sections too. Observe the effect of the air gap between the magnet and the 
coil on the motor's performance. Fig (5). 

What happens to the speed/power output of the motor if there are few 
number of turns in the coil? Fig (6). What happens if the number of turns are 
more? Fig (7). What would be the effect of using thicker/thinner wire for the 
coil? 
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HI 42*. ^ dA %RH *Hi4 HHl4 *151 4 . [$bl- ( * ) Hi oD.«l 5li & % 

3>l4 HU [|2 «l$ %H d . 4lX U* iu 4*3 6l^ d . ilX4 4® cR$ Hi 91460, 
Hdidl Pw-te) . Mlu4 hu4 aiA 3>i4 hu 4aiil Cl Pbi-C*) . %4 toi 
$**l M ^ 9154 Mmi4 hu IhiSI Pw-(h) . 

A [Cq.iy.44 y.4A 4i y.i&i<a4 qic-q.3^<Hdi 3441.4 <hA <r$ $y.i4. 
cldi4 A Hl4q.i4 hhI h4 [4h-(? ) . 4°tdi Hi mini qic-q. $y.t4 Cl 
Hd U4 Udl HHL4 H% 4 Pw.-(e) . 4i ilM3Hl4 4«l Pbl-(d) Hi UlRc-t 
&A ilHl Hd q.l4 . HI 4A 4.2*. Hll 4i H4 HHl4 . HL W 4.2*4 dA 4 HI iHL 
^Hi^iHlHdl4?li4? 


MOTOR BASED TOYS 

How many hours will this motor run on a new 1 .5 volt battery? How can one 
approximate the speed and power output of this motor? 

One remarkable feature of this motor is that the brushes are located right 
inside the bearings. So, there is little chance of a miscontact. This also 
enables you to turn the motor upside-down. Fig (1). What do you observe? As 
you invert the rotating motor from its upright position the coil first comes to a 
stop, then flips, and then starts to rotate in the opposite direction. Why? 

The motor can be converted into some joyous toys. Fig (2) shows a circular 
card - the size of the inner diameter of the coil, with a cage in its centre, Draw 
a bird on the reverse of this card. Fig (3). Fix the card with some adhesive tape 
in the centre of the coil. Fig (4). When the coil rotates, due to persistence of 
vision, you will see the bird in the cage. Fig (5). 

Insert two equal matchstick pieces in the ends of a cycle valve tube to make a 
thin blade propeller. Fig (6). Insert the valve tube in one end of the coil and 
see a rotating fan. Fig (7). Cut a circle from a stiff card sheet. On this, cut 
equally spaced radial blades and offset them to make a blower fan for your 
motor. Fig (8). Which other ingenious toys can you make out of this simple 
electric motor? 
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?Hd 4h4 ‘® ‘ dlH 0 Pbl-(e) . Hl&q 3«u4l [43>«l^q4l d3$ Hl$Nd 
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HOW DOES THE MOTOR WORK? 

How does a commutator work? Take a coil and scrape the entire enamel 
insulation from both its leads. Fig (1). Rig up the motor as shown in Fig (2). 
improvise a switch using two nails and a stove pin bent into a 'Z' shape. Now 
slip in the coil and press the switch to complete the circuit. The coil will turn a 
bit and come to a stop. It will not rotate. However, if you keep 
closing/opening the switch repeatedly, then the coil will continue to rotate. 
The earlier coil - with half copper and half enamel ends did exactly this. 

How does this DC Motor work? When an electric current flows through a 
wire, it produces a magnetic field around it. Fig (3). The north and south 
poles of the electromagnet are shown in Fig (4, 5). Gripping the coil as 
shown, your thumb points towards the north pole. When a D.C. current goes 
through the copper half of the coil, it act as an electromagnet with a N-pole 
and a S-pole. Fig (6). These poles are pulled towards the opposite ends of the 
permanent magnet. The coil will tend to come to rest once its N and S poles 
align with the S and N poles of the magnet. But just as it reaches this point 
something happens. The enamelled half of the coil lead switches off current 
to the coil. Momentum propels it on until once again its half copper leads 
touch the power leads. Once again the coil becomes an electromagnet, So, 
round the coil goes, and as it reaches the 'come to rest point' it demagnetises. 
Momentum propels it on. In this way the coil continues to revolve, round and 
round. 


11 




12 


■HI *H$$ dHl*l [44g 3H2RW ^4 lit. 4H41 <H2A|cicilc|.|tj 

H.g^ 4k goR CtL 4i 3H^6l4 £k 3*4 <4% 3401,614 goR4 

44 <^4 4HHl4 444 goi*4 4*1 %CIL *u M* 5HLHI [^-(O . £kA 4S.*4 
d*$ <*1.4. 4k 5%MM.4 44dl mi'll ilASlHl Rqi&*4 3>t44 b\% Hlil 
&*-(*). SlkSlA ill'll ^k4 3H§(lHi $*ll4 4 Pw-(3). fiLkSl H* <ig 3Hk 
&a42M4& &*-(*). 

S°l*4 Hg4 4 dHl4 3HPl4 H* 3Hl0l«l Hl*9«l $c-u4 . 44 oiKl q^l dt£ 
H*l Hkk*Hl 1*4 PU-(h). cHRHl& dA $2^ 5*91 rLS^, 0Ji4 1*4 *lil tfl. 
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WlS. g3R $*d cH& ddl £k4 3H.I2CI H* C-tRig <H«l Klkklg H«*dl 
d*$ Hid d . 3HL H«l (4442C-1 <H«l) Blttlg Htil*4 d*$ $'kl5 **dl *ll & . 


FUNNY MONEY 

This is a truly dramatic way of demonstrating Centripetal force. Grasping the 
hanger by the hook midway along the longest side, stretch it into a diamond 
shape. Fig (1). Bend the hook slightly inwards. Make a hole in an injection 
bottle rubber can with a divider point. Fig (2). Insert the rubber cap in the tip 
of the hanger hook. Fig (3). 

Place a coin on the rubber cap and then dangle the hanger back and forth on 
your finger. Then build up a little speed and spin the hanger in a full circle. Fig 
(5,6). Continue spinning as fast as you like. The coin will not fall off. When 
you want to stop spinning, do it gradually, coming to a slow halt. The coin still 
remains perched on the cap, as if it has been glued to it. It excite you and your 
friends no end. 

While the hanger is spinning, the tip of the hook exerts an inward force, 
which pushes the coin towards the centre of the circle. This force is called 
Centripetal force and prevents the coin from flying outwards. 
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SPRINKLER 

Tie a piece of string, about one metre long, to the top of a carrot. Slip the free 
end of the string through a ball pen body. Then tie it to a small potato. Fig (1). 
Hold the pen body in your hand and begin making circular motions the 
potato must swing in a circle. As you increase the speed of rotation, the carrot 
will rise. Fig (2) There is a force associated with the rotation of the potato. 
This force pulls away the centre of the circle and is called Centrifugal force. 

This simple sprinkler, designed by Suresh Vaidyarajan, works in a similar 
way. Take one metre long flexible plastic tube - one end of this tube immersed 
in a bottle of water and suck out from the other end. Fig (3). When water starts 
flowing from the other end you start rotating it and slowly raise it. Water will 
keep sprinkling out as long as you continue spinning the tube. This way you 
can drain out the whole bottle. Fig (4). The Centrifugal force of rotation is 
enough to suck and lift water from a height of almost half a metre. 

To prevent the water from falling back in the bottle, improvise a simple 'Foot 
valve' like in a Holi water sprinkler, using a cycle steel ball and a pen body as 
a seat. 
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LITTLE BALANCE 

This letter balance is convenient for weighing small objects. Postcards 
nowadays are 9.5 cms. wide. Mark a postcard along the length as much as its 
width is and cut it into a square. Fig (1). Draw a diagonal and poke two holes 
with a divider as shown in Fig (2). Insert paper clips in the top hole for the 
pivot and in the right hand hole for hanging letters. Fig (3). Stick an old 50 
paise coin (weight 5.0 gms.) in the left hand comer and suspend a small nut 
tied to a thread from the pivot clip. Fig (4). This is the pointer plumb line. 
Now suspend an old 50 paise coin from the right clip and mark the position of 
the pointer on the card, indicating 5.0 gms. Fig (5). hang 7.5 gms. (one old 50 
paise and one old 25 paise) from the right clip, and mark its position on the 
card. Fig (6). Using standard weights of old coins given in Fig (9), also 
indicate 2.5, 10.0, 15.0, 20.0 gms. marks on the card. Fig (7). This calibrated 
balance can be used to weigh letters. 

The balance can also be calibrated by taking moments about the pivot P. Fig 

( 8 ) 

m g a sin A=M g b cos A; M = a/b m tan A 
Check whether the tangent of the angle you measure is proportional to the 
mass of the object being weighed. 
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HI ^Hrj,C-tl2(l HWHl tiCBl q^Hl Hl 4 *l£M &. dH &H91 dl 
HlHHl cu«l^ m. <Wd ?l3Rl. ^Ut-CiHd-ft K-ll^lir ^IHL Hi mi?ft <SF>l<»F>l 
HH.M1. |jiH*! tflH C-Rliqi C^L-H- (a). HldlHX HlWdl H& 0 . *ilHdl SkHlHl 

^ hi^ hh\h dd da% x Hixg, ^r &wii. Adi Hia i-ftddi nidi m41 

dLHdl. HI d'Mil Mldid <${l HHCldl HA midi C-Rlicft £l HI 4dl4 Hd 
HlHlHi HlH 5R$l. *gVll Will mid dlil qi.it iP-fl. ^ HC-^ Hdldl. i^ldl HHl 

mi Hi. =Hi HHi Ban c-rucQ d^l Kdfd h<1 kid [dBid M d^R-td 

RdldHl i.d PtH-U) . Izd li q^Hl qXd HHR did dHdl HA i-ki dHR iil 

&h-(x,h) . d-0. hs£«Q. qin, anic-i BBs, CLChi^iii qoi^ qw Hint. 

01 HK 1 Hi Hiii^iil (nkt l x nidi) qwn'i c-rihr io $uh din 

& Pin- ( 3 ) . naci Hid HiaiHidi (io hki)^ qwc-RLCHH aoo din «ut. 

?di Ht^lX^ dlH 3.H &.M1. X 5.X.H &.M1. did m dA. <HHl& Hd 
HdlHl&fl. iF-fl. 3 X ax HliR Hdl4l Cdl. Ad HI <U € dRd d.4. HdAHHlHl 
iil^i qxd <ri°i<d°i k .h did d?i. Bih-(x) . na<a l Hi hrh qw 

c-rkhh i.o Mdid4 ^ri^r dd . 


MICRO-BALANCE 

This is a very sensitive balance. You can easily weigh a human hair with it. 
Insert a needle at right angles, at about 5 cms. from one end of a soda-straw. 
Fig (1). The balance must be mounted on frictionless bearings. The best we 
can do is to use two safety pins without their latch ends. Poke the prongs of 
the safety pins at one end of an old rubber slipper. Place the needle along with 
the straw in the eyes of the safety pins. Cut the right end of the straw at an 
angle to make a pan. Carefully balance the straw by adjusting the position of 
the paper clip counter weight. Fig (2). Calibrate the balance by weighing 
some objects of known weight -1 cm.sq. pieces of postcard. Fig (4, 5). Now 
weigh various light objects a hair , a stamp, a piece of thread etc. 

A single, double spread sheet of ordinary newspaper, weighs approximately 
20 gms. Fig (3). Five such double spread sheets will weigh close to 1 00 gms. 
An ordinary postcard measures 9.5 cms. x 14.5 cms. Cut it along the length 
and breadth to make it into a card of area 9 x 14 = 126 sq. cms. (card weighs 
about 2.5 gms. Fig (4). Thus each 1 sq. cm. of this card weighs around 20 
milligrams. Fig (5). 
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HmiCl H4 °g ^Hl4 44 CilM HH MRl fe 0. C-llfetHt «& 
M Hl0«l4 Hkl H& 4 H£ H0l Hk HLSRiHl Hfel H«l HlH«lHl«llH HRl«l 

Hki 0 HHH 4hr\ 44 din Hid nil wi 0 . %$<hh'i hi4u4 c-ufetHi dH ^ 
ddl H^HH $4 dd. Hlfec-t h« 51 Hk Hlfec-l dl d 4® Hlfec-l H= 

Hid, 4® 4® H3. Hd HI H&HL c 4A ^4 H.1% 4*1 Wi ^,4 C-tlfetHi (3141 H.4 
Hlfec-lHild'&H. 

HRlil H<4 HR Sal Hd HRHdl <=idlHld dlil dliL Hd\ Hi C-uSdHL 
(Ml ifRdl did 0 Hd Ht4 Hi 0il H*4 fed Hiil HRdl Hi Ht4 Hi HH Hl4 
idR H*Ml4 *l(5m0. %dX 3.HHKI HrdL fe H>31 dH HI HC-l Hdl4 *lil 01. 
Hdl4 kdl fei Hldd h 44 Hl4 dL . H«llid 44 HdL 4Hl Ml *4 Uh 0 . dH 
Hdld dk-dfe Hd^ Ml *t4d 4i 44 dlfet ddlHl. ^4 d4 1 C-ufet 44 
•V did dH Sd9l dl dd U HdHl S dl HliR4 H>31 Hdl4 dil 0i. dH 4i 0ildl 
Halid Hkl HR\ Hd Hi Hfe Hi iHl^dR HHl HdlHld Hidl <gHl. ^ *H.[ddl 
iHd Hd Hl44 <44 H?l Hl^ 4d fe-tlH 0? 


PASSING THE PUSH 

One has to stand in a queue for virtually everything these days. And what 
with people pushing and shoving from behind! Well, a push from some one 
right behind has a way of getting transmitted right to the front, and it is 
difficult to identify the person who gave the initial push. This is part of 
everyday experience. Also, on a cycle stand, if one cycle falls down, it brings 
down the one next to it, which in turn topples the one next to it. The fall 
continues until all the cycles lie flattened on the ground. 

Children often stand bricks and dominoes, like wagons in a train, leaving 
little gaps in between. They have great fun tipping one piece and then seeing 
the whole train come tumbling down in a sequence. The same thing can be 
done with a pack of old playing cards. Hold them and fold them so that there 
is a crease in the middle. This enables them to stand upright. Stand these cards 
to make a long train. You can make gentle U and S shape curves too. On 
tipping one card the pulse travels until the very last card falls down. Does it 
not resemble the propogation of wave? 
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■hlh-cIh I<hA 4 ie4*l q.R^4M 3 . h4 a4£4 &mi4. hr^ *r> 
(s,[^M.L 4qi H%tl)ni 4^4 HHl4H 34£n A ^.Oi^U<H { 9 . *R>^ mu 
^. q.LHl 4MI Dili %$ iHlH $ . SR>dl 44lirR 4^4 ?hi4 rihi. 4 HR e4$H <M 
aR4i$ Ah&. 

4$ ruh4 H'rGA orh $4 <iA 4^4 $Ruq4. 4 m. <hri<hr 4wi m 

All Hll H4 Sli l dHi\ 4h4 3h4h H4qR ORH $R4 41 [Ad-(a) . 4$ 4® 

4hA. ?HL °t HMRHl 4^4 4s® <Hl“g $611.4 Pbi-(R) . =hi <hA 4h4 h4 hr 
e4^Sd $r* 1 £bi-(3) . M =$4 5p-H<HHi4 4$ m4 ?h^ Ah'l h rL4.hi 
4dA A 44 $ru 4 Pte-(y) . 4$-4$ A. 4. 44 °$4 44 k 4 fttlc-Mi^i 
^ 44*ti Hidi hr. Arl 4 44 4 5HHCU 4e$i4 Cl. 41 4 £<h 44 VhihL 
44 464 Pbi-On). ^ 44d 4 £c-mi ^i4lni $ru4 C1.4£c-ki <$n- 
4R°ihI 4h $rri . 34641 ^=1 d°i4 4?l 44 4cl ri4 %4 hi44 hr 4m 

q?Adl <Hl°l HR H^q A 4$ HL^H'l H^ [4>l-(?). 346 h;MH4$r4 


A FINE TURBINE 

I have made several crude water wheels and turbines using odds and bits, but 
this one is the most sophisticated one of them all. This is nature's very own 
turbine - the seed of the Casuarina tree. This tree can be easily mistaken for a 
pine. However, its seeds are oval, woody, and have a dozen deep furrows 
running along the length. It is these furrows which simulate the blades of a 
real life turbine. 

Heat a needle tip and poke it along the long axis of the Casuarina seed. You 
may have to heat the tip a few times before the needle gets firmly embedded. 
Fig (1). Poke another needle at the other end of the seed. Fig (2). The needles 
become the axle on which the Casuarina turbine will rotate. Fig (3). Cut a 
piece of old rubber slipper and fix two nails on it. Fig (4). Tie 1 cm. long used 
refill pieces on the nail heads. The refill pieces must lie in a line. Fig (5). Now, 
place the needle in the refill pieces - which act like bush-bearings. Finally, 
keep the seed turbine below a running tap such that the water stream falls on 
one side of the seed. This elegent turbine will then keep rotating and give you 
endlessjoy. 
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5HI *R°l H'SL \(^6CHX s(l^ ^l^lH }^%$R tjjj. 

°ilcUO.<H Chi hh^ Hriiqqi ml kc-lUqR nlqi %uhC <& uhI^l qw, & . 

irL^L^ld M&il^ Htki 3HI ^$k-t MhA. ^HlHl h\ $ . 

lo^l.Cx ^o^l.C. hih^^chhC^^c-iI. ^aCCH^Vu&d 
Inn ylil q^qrii <hrrI iid iriil i.iHl C^l-h-Ct.) . ?iU *io %t.»(l. x 3.0 &C. 
HIHM.I irl°Rl (Hi. cHl C-i&U^Hi 5>U ^..C. Wld =HH'lcR 

SlC c-il &H-(0 . iioioiC ^HiC-a M Pbi-tehi «iR.c-(l y . M-ll 
m u u qoRC ciHid ^£3. eRiiql d d , 'i6id IhC <hLCI hr. qfeiil £l 
&■*-(*) . ^q $&iUi ^ ^llC w§il Hiil d Ciil (3H**tt <hh121 

yui l^bi-(q) . <HHicd ^rrHI dCt snqiul ^nq-iiqiC ‘yoqi?^ h^ICi 

£hC *M ‘Xrd &*-(«). *uca d dil ^ otdlHld Cidl «dl HlC Slit 

yl. 

M °llcl iRcll C-lHl^ldl Hq WSWl Hll ddL *4d.lH'l kc-ftir £RI«H1 
M&iMl Ih CdOLiqi . c-lHl^l W W IhmM H&R q$l cHl dll CIC. ^H-d Hiy«l 
M C?i. &, irMni $rrHI q^M kc-d hri-hC ^HiC-d 

kc-d ^ qt£*u&d cCM qq nufl. sim& . 


PATH FINDER 

This brilliant idea won the national award in China, for the best designed 
teaching aid, in 1988. To locate the position of a moving particle you will 
require some fairly expensive and sophisticated gadgets. The paper reed 
path- finder enables you to do that at almost zero cost. 

Remove the centre from a 10 cms. X 20 cms. piece of cardboard, leaving a 1 
cm. wide frame. Fig (1). Take a 1 0 cms. X 20 cms. sheet of paper, and leaving 
aside 1 cm. along its length, cut parallel strips along its width. Fig (2, 3). 
Apply glue along the uncut length of this paper reed and stick it along one 
long edge of the frame. Fig (4). Hold the edge of the frame with one hand and 
drop a marble into the frame. Fig (5). The marble will strike the reeds and at 
the point of strike, the reeds will go below the frame. Fig (6). This enables 
you to locate the position of the particle. 

The path of a moving marble can be found by placing several such mounted 
frames along its approximate trajectory. On throwing, the marble will pass 
through all the frames. The reeds will go behind each frame at the point of 
strike. Of course, the thinner the strips the more precisely can the position of 
the particle be located. 
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I’iR $ldl <HH*il4 c4 °X$l M <i4. HSl £qi& <HH*il c4 
i&R °g Ht£<Hl $.4 t£$l. 5HIH4H4 Hdl>4Hl MllS <HHWl4 ^ ^Hdl 
tidl. 

illS 44 irli^ClSHiatl C; 4.4. =HIH.4 4$ 44 itHl. [$qi&R4 odoilHL 
? 5H4qi4 cil€L <Hdiql. Pbi-fa) Hi MiRei 44 ciri 4 ^Mi4lHi ? c-ih4ah 
HHicil. Vlh (HHSU^frll ^ir ^Hl41 Wlil Hlil4 ?U5l 4l<, SHHAl HRfcR 

HL4«(l irlHl PW-(0. HHl ? C-iHHl^HH (4 qi4A 5l<Hl $4 Pbl-(3). Mi 

t4 4dlA °4 cl £44 £4. t£=l HiRildl 4i 'did 5HH.qi Hld4 
44 m<&. 4d4 9HSfl <H 3 l<H°l a 44. dlM d*$ 4$«l4 4£4 &*-(*) . 
Mi M$l H3. CHHW'l 3R$l. 4d4 HlAH d*$ ?HdqL £44<H <H°liql.%4 cl 
Hldl-Cl TPHl^ 421 4 Pbl- (h) . 

(id aqi$ cHH^il Hic-iqi dHR d . 4£14 Hic-a *u$r 4 £U4 dldHL 
dlMl . CHH^ld 4i tJW4 8ilil H£Rl Ik *u4 =41 £1 <h44 4*4 ik £w-(?). 
H(iR 4ir«l4 £qi4 HR ( 3 I 0 H H^IshL Hid *H8m$l Mk <HH*il 3}.$h4 4«l $?.$[. 
owndl 4 $«i4 &u 4Usi tHLSiqi<i sU Hdid d %4 dqi &4 qnd <HH*il 4d 
H^dl dC dqi iirqi^ *hh £*di v <mik H4$l =41 c4*u hhh ^4 4«i o[l<a 


AEOLIAN TOP 

Taking its name from the Greek god of the wind, Aeolus, the Aeolian Top is 
propelled by the wind. It was popular during the late nineteenth century. It 
consists of a thick card disc, 7 cms. in diameter, that has a series of oblique 
slots arranged symmetrically around its surface. Fig (1). Cut along the three 
sides of the flaps as shown in Fig (2, 3). Colour the top with sketch pens, if 
you like. Stick a straight pin or a thin nail through the centre of the disc, 
leaving about 1 cm. projecting below. Fig (4). This will serve as the pivot 
point for the top. Apply several drops of glue, or a dab of Fevicol around the 
pin to hold it in place. Fig (5). 

Now, your top is ready. Hold the disc lightly against one end of an empty 
thread spool with your finger, letting the long end of the pin stick up through 
the hold in the spool. Blow through the other end of the spool. Fig (6). The 
stream of air you blow strikes the vanes radially and makes them spin. The 
stream of air also creates a low pressure zone, that holds this disc against the 
spool. If you hold the whirling top over a table or any flat surface and stop 
blowing it will drop from the spool and continue spinning! Fig (7). 




UWl$Sl 

HI HHidHi. ^d4 (M4 Hi dddHttl Hlit & . Hi HRH iL=>L^lH. HRll 
Hi HHdH$4 <Hdl4 [?lH-(a) . MAdH^ldl yygllA ^41 qMA 4ai4 ix Pbl- 
(=). HqdH£4dl Hi h14<h 4 H>4 q.A dldl Hilt i^l (il^ d4) . M 
H?L^l «tBd4 HS.S.4 Alddl HH d4dl MHl £bl-(3) . -i'HlHL M.1 HdR4 

il«ll Ad $Al Cl Hd dHK Hi 4.H did ld4 4ait4 ^i <44 a^H Hdldl . Hi 
Hld«ll dRd PtH-M HI ?,4<Hl H^HR q.l4. dRd G^Rdl S<Hl HR HRlil Hd 
dR4 h 4 MR Hq.dM.s4d H^Rdd sAl. 4«HlA H ^wiHl qHl 61^, *l4 HlAl 

H.RtWl'MddlHR diiLHi. 

WR i^HlHl °RH dil cdlA ^ 4«dlHl4 HSR4 °RH ddl (3HR MS*l 

Hd 4d iil ddl HHSl . 4d4 (3HR d^idl HdHd 4A HHdHS4 Mdd $3.4 *t£$l . 

HH i^HLHLdl d4dLHLd il4 Ad ‘tel i^dl dH A)M9l 4 Hi ^dL 
ICdD^dl dldldl mi H3. C-Ud.4 Ald4 dHLSR d4di HSl GhhIM sAl *lA .4 M 
tedd HRH HRtHCtl did Hd diiA d did dl HH dH dHlAl ddddiil M Aid 
HCdlAUlSi? 


SOLAR PINWHEEL 

This simple device uses the sun's energy to rotate a pinwheel. Fold a square 
paper as shown in Fig (1) to make a windmill. Glue its comers to the centre. 
Fig (2). Make a single dent (not a hole) with a pencil at the centre of the 
windmill. With the help of an adult, cut the bottom out of three old tin cans. 
Fig (3). Paint the outside of the cans black. Join the three cans together with 
some tape, to make a long metallic hoop. Get a piece of thin wire and bend it 
as shown in Fig (4). Tape the wire on the top of the can and balance the 
windmill on its tip. Stand the cans on two books on a sunny window sill. 

Watch what happens as the sun warms the cans. The hot air inside the can 
rises up, sucking cold air from below. This continuous convectional current 
keeps the pinwheel rotating. 

Instead of joining three tin cans to make a hollow cylinder, you can make use 
of the metallic hoop at the end of the soft broom - the phool jhadu. How can 
you make this windmill turn on a day when the sun is not shining? 
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$14 HHdl ciHR? 

hi hhI°k hl^ dHl M HteMi, &<ailu, h^ hiMI^MI 4«4 
h 1 *M left 'Mh . 

<MRd *R$R 6RI tfUldl HHl 4&$ll Hi V HlHdl %dl HI«m£ 

4. Hd'i &H$«l Hi y.HLd d?l. dl MA H'l^illd 3ll«l <HM.ai hA d«lliR ^«dl 

Hdldl. HSl Ak ■'■ftteilid HdL«lL^HL 3.^4 %H i [Sw.-('l) Hi MhflA MHl&Hi. 
dl4 %H i lA^AO. i«dlHlftl <Md MllU HddL C-Plik-U iloi«l <A 
Aisiil Cl. Hi i«4 <Hl4 Hd dli«ll Hd$l [$W.-(3) . M1A dldl Hd Hdl«fl 
<Hd& lAd-M . i«HLHlA A ^.ilMlHldl MS. (§1<HI ^lAl Cl . 

dl (AdlAd idl l ^ Md i«H.lHi dMl left dHlA? dHIR? H^Hld A 0? 
dl d<HlHlHi HllAddl HlHl dl left dlHl ^IH-(h). iHl i^iWl ddll left 
dHlC? HI it Hd ^i«l d^ddl AMfr t?lfd W. i?. H ilC d^ftl <A>u£, 
Hdl«ldS Hd (3tdlC HH HSl HlAl MA HlHlkd & iid C-iHdS Hd 

Hdl«llC Ae& l A HlHl Tf HlHlt^d 0 . dHRl (AdlM dHl ^i^i HdA? 


WHICH HOLDS MORE? 

Can two cylinders with the same surface area, have different volumes? you 
will need two old post cards, some sticky tape, a matchbox drawer and some 
sand to do this experiment. 

Post cards from the post office come in one standard size. They have the same 
area. Take two old post cards and roll each one of them into a tube. One the 
long way Fig (1), and the other the short way. Fig (2). Tape the ends. One 
cylinder will be tall and thin. Fig (3). The other will be fat and squat. Fig (4). 

Will each cylinder hold the same amount? What do you think is the answer? 
Try and estimate the capacity of each cylinder by filling it with sand. Use a 
matchbox drawer as a measure. Fig (5). This experiment relates volume to 
area. Volume is a three dimensional measure. Area is a two dimensional 
measure. What difference does that make? 
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H3R44 4d tf.H.'ldGR. HI ^[£wtdl =H3 

otlCctSf^U^O. hi l tied. HH 4.4 HIG 4 [$ 4 hi 

H*tld HtdHlHi h 4 6> . H^Hi d $2l%*tHdl dld4 HlHHIH $ . 

14h-(t) Hi £3l[cHl ^Hdl d\dld H3 31HH HR. (3dl4 dd 3^.3 

hUi ^ 6 l hr. niaiil a. chr hi?. Hiq.3i44 h?r hh c|?hhihi 4 HHi 

Hdm HR HRWld M 3 <4.3 H3 3lHi &H-(0 . 43 jl$H 4d 
HHdl Hld4 4c4d HSLdL ^44 HHR 34 dd ^PHHdl HU 9 «l 
HHiHCd r.hr.h’i 3ru4 [4h-(3). hPhh^ d^c-t h 4 <*&. 4d 3 

444 H4 H^ H3R.il $Ril. HRi 4 dld^j ^Hld Is H[4<H H3^ildL 

[4HHl4 HHlil dR3 d dlH. dd dHlJ ‘fedHl H4d’ HI Hl£ dHlR. a 

(4h-M. 

dd ^PHe-id dl34 Gkltf ^4 (3614 h 4.RU RUH (3lcHL R.dl. 
H3Rildl PfHHlHl <HRl h 4.RU dR3 did. H3Rild 4lH<4 di l^di, 
^H 0UH4 ddi PlH-(d) . dd HRl4iHi4 HRlRlld %^ii . ^ dHd 
diii 3Udi Ihih a? H3 r4hki [44 4.3 h 4 43 4a<4 ;mh4 ^rb 3 
dd c4^l diii £U4 Ihih a . 


THE PHANTASCOPE 

The Phantascope or 'Magic Disc' was invented in 1872, by a Belgian 
physicist J .A.F. Plateau. It is supposed to be the first moving picture machine. 
The design of the Phantascope is nothing more than a cardboard circle with a 
series of equispaced slits. The Phantascope can rotate about a pivot mounted 
on a handle. On the other side a set of sequential pictures are placed between 
slits. When the device is placed in front of a mirror and viewed through the 
rotating slits, the pictures give the viewer the impression that they are 
moving. 

Trace the pattern in Fig (1). Glue it on a cardboard. Now cut the twelve slits in 
the centre with a short knife. Fig (2). Attach the pencil handle to the 
Phantascope by pushing a thumbtack through the centre into the eraser of the 
pencil. Fig (3). Make sure that the pencil is on the blank side of the cardboard. 
Now your Phantascope is complete. Fig (4). 

Stand in front of a mirror, holding the Phantascope so that the pictures face 
the mirror. Twirl the edge of the disc with your finger. Do not twirl too fast. 
Watch through the viewing slits as the images become a moving picture. Fig 
(5). 
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EH333 4 43 Hlk-t { 9 . dd 4?R l HdR.4 tR$ %H &M91 dH 
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M&M HdM . Ml M&ddl 43 031 MR ^SR X ,M. dl MS L 0 MM 4% 031 MR 4.3 [4^ 
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$Ml4 4 [4 h-( 0 . ojM. $3ltS MHl Hl3 ^HS33 d | r4. 


FLEXAGONS 

The flexagon is an amazing model. Each time that it flexex about its centre a 
different picture comes into view. It can be used to depict any four stage 
cycle or sequence. Four flexagon networks printed on thin card sheets are 
stapled in the middle of the book. The card sheet have the printed network on 
one side. The reverse side is plain. Make the Hexagons as follows: 

First, cut out the network precisely along the outline. Fig (1). Fold all 8 

diagonal lines marked with dashes ( ) away from the picture. Fig (2). 

Fold all 6 vertical lines towards the picture. Fig (3). First try to assemble the 
model without applying glue. When you can see how it fits together, glue in 
order of 1 , 2, 3, 4, 5. Glue 1 , 2, 3 on the picture side. Fig (4). Also apply glue 
to the three triangular hills on the plain side of the sheet. Fig (5). These have 
not been marked on the network. 

Stick Glue 1 of the picture side on Glue 1 of the plain side. Do the same with 
Glue 2 and 3, to get the chain in Fig (6). Apply glue to flaps 4 and 5. They go 
inside the pocket to complete the ring. Fig (7) The use of a quick dry impact 
adhesive gives better results. Once the model is dry, flex it away to glory. 
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-$«h! HHK *4 \ 0 . iCMrtl HA 5H^l i«>{l4 h$l l %4 

*’hI dff &1-51R qHd qt«Tl Hd (36ial-^,6lSl b$L. ‘gHl l ^ 

AH? i«4 dd M«ll <H.4 HHl ! 

4$ Hi| nMa c-u %4 4$ :&Hiil hA ha ^i«tl (H*tq.i AtS h?i 
-- 3 l T fl) 4 h. M&(U A HR A. 4. Hl'gHRU ? HRHHi. MHl. A44 3. A M H^sfl 
sl4 X BtilM 'HdldL [Ah-U) . AH A<4£h 4 HRH (AilM hA HRH AlRlA W 
HIARHi. Afelil £l Pbl-(0 . AB 3Hd CD miHlA HJRUH14 (Ah-( 3) dl HR& 
Hdd. [AhA^HI ARhA Aiil l^ddlMl H£ dd H4 [AhAx) . 

CAhAtHi AlRlA q.44 Hlil ^Hl H3.4 dl«tld ^Ld-(d) %4 ciHdkd 

ddldl. (AhAh)hI C-iHdRddL 4ddt Wild HlHl hi 4A 4c-iqi4 [AhA?) 4 
d°u (hHHI Md) HSAsi H«lA. da^ld HH ^Hl4 (AhA^) dl C-iHd'Rd 
H-Ut. %A HL<Hqi4 Hi Hlai HRH H«Rl [Ad A 4 .HI dRdd ^qqi4 Hd HdA 
%4 H4 dHlAHl il«ll (hHHI Md) dA [AhA<A . 


THE INSIDE-OUTSIDE CUBE 

This is a very ingenious puzzle. Imagine a box - white on all sides. Give it a 
few turns and twists, and it is black on all sides ! 

Using stiff card sheet cut six squares, with a 5 cms. edge. The squares are 
white on one side, black (or coloured) on the other. Cut two squares along the 
diagonal to make four triangles. Fig (1). Using adhesive tape stick the four 
squares and the four triangles into a 'W formation. Fig (2). Now bring edges 
AB and CD together and join them with tape to get a square formation. Fig 
(3). Twisting as in Fig (3) results in an all white cube. Fig (4). 

Fold the square in Fig (3) along its middle horizontal line to get the rectangle 
in Fig (5). Open out the rectangle in Fig (5) on its bottom edge to get a black 
(or coloured) hexagon. Fig (6), which is closed into a rectangle. Fig (7). 
When this rectangle is opened up a large square is obtained. Fig (8). This can 
be twisted to give an all black (or coloured) cube. Fig (9). 

It is almost magical how a few turns and twists can turn a six faceted cube 
completely inside-out. 
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DsHd. cRR^j, HI ^ d . HH Hk HK-O. Hl^llwi. 

'oi^l h^WI £hH1 °g hr d . hic-0. hi^-IMI HHic-tiqM nn hhi£ m.i mi&fl % .h 

H.^ll. ^°HL mil Hlil. QhI&RHI H>iM HLHLHL H l 3l Hir cR$ H 

Mill HUt Pl-H-(a) . t4H HlOlHi ?>M 'l.H <aM CrIA *M HlHHl MxM 
A. HlH-ll H>§GA HmC-UHlAl HHJilHl MSllHi HlAl HINM.1 SRllHlA. H^R HHl 
Pm-(0 . *ah hIhA Atoi A msuhI h§i hrl 41 Cl Pm- ( 3 ) . hiAPmi msuhM 
HHR Sled CrI Pm-M Hi WlM m CrI-U HH OilAl HtHWi Al6 AAl <Hl. 
HHR dHR d Pm.-(H) . 

tiH A A dldM AAA Hkil Pbl- ( ? ) . H.A 41&U ^IhA HRl«l HUM 

HC-U<il. HlAAA AAAI m H3. ilMl cR$ HtC-Ul. A HlPRl H< Hi y.y.C-U^ 
Pm HHl<fl. distil Cl dl dd i&il HR^ Atf dHd Hod Hldil PmAo) . HI kHi^ 
Ai °6 [C?LLHL Hl<H A . 41HI did Hdi^Hl HAl ddA dd Hdild Will did 
C-nq^H-iSl. 

RHidlHl (3H3.HlAl AAA AlAl M.1 C-Rilcft Cl hA HlpRl Hi. Ai dAApi 
Pm AUlA Pm~(A). dH AlAAl, SlAl Hd Will AAAld Ai hAI Ai Ad. 

HddPRM(3Hidd?l. 


MATCHBOX RIDER 

This zero-cost dynamic toy is made by threading an old matchbox in an 
ingenious way. Make a hole each on the strike surface of the matchbox about 
1 .5 cms. from one end. Make two more holes on one wall of the drawer using 
a divider point. Fig (1). Take a needle with a 1 .5 metre long string. Thread the 
needle through the strike surface and the drawer hole. Fig (2). Thread the 
needle through the other holes too. Fig (3). The threaded matchbox is shown 
in Fig (4). Now, tie the two ends of the thread to complete the mechanism. 
Fig (5). 

Hold the string in both hands as shown in Fig (6). Turn and twist the left hand 
rapidly. The matchbox will travel along the string tracks. However, it is more 
interesting if you stick a cut-out of a rabbit on the matchbox, Fig (7), and 
enjoy the rabbit hop at your finger tips. The mechanism moves in one 
direction only, and you will have to bring it back once it reaches the left hand 
end. 

Hang the top string loop of the mechanism by a nail and stick a cut-out of a 
lizard on it. On pulling the left and right hand strings in succession, the lizard 
will crawl up. Fig (8). 
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HI HR«m«U WR %3, H & . HI Hd. ^RfRHl H^iRl 

Kl^tLd R3. HlHlRd. 3. ^Hdldl % dl Ratl4 i8HL«U Hi Hf^ Cril. 4<,l CtHdrO. 
K-ufei-fl. *gldl ? &.4. dl MHl. HI 3£Kl ^iitd HrdL Him 

<h°i<h°i *o h*hi h* hM Cl (a) . ^ ^ c-iM Md hh ^idi 
£MlHU(l H&41 3 li.6 HPfl. Cl Pr-( 0 . Cl^ldL (3H3HI miA Hi ^C-O. H3. <H2£lHl 

^-(■3) . Cl^ld Hd dl«U«(l Hiil Hi H«l Hi i^ld Hdt . HcdLdL (3H3. H<R . 

^ (3H3. HSHl^ *13 d HdC-U Cl^lHL Hi ^ddH d§Lld tM H3& 3 . 
Hd ^Idl^iiLHl dRdL ^lld HlR-HhlA i^ld 'gHl C ddl4 Cl^ldL cRIH MX 
^ h*r Hi $ . *£14 h^hih ^4 4c-i^d4 HI 2 RHI .4 ^ h*.* dd? 

*&l Hd £l44 Hddl HI ^Hii'ldl Hi iLdCl 3 . Hliflddl dHiil-0. HR HI 

^Hiiid Hldl4 KdlxlHl <Hld^ d4 H4$j . CU14 RSUH Him idti. °Ahl Hd H 

d^idl d^idl dH H 4 h Hl4 Hd . 


CLIMBER JOKER 

The Climbing Joker is quite akin in principle to the Matchbox Rider. Both 
these toys are based on friction. Remove the joker from an old pack of 
playing cards. Cut two soda-straw pieces, each 6 cms. long. Using adhesive 
tape, stick these soda-straw pieces at an angle of about 20 degrees, on the 
backside of the joker card. Fig (1). Thread a 2 meter long string through the 
straws. Tie both the ends of the string in a knot. Fig (2). Hang the string by a 
nail as shown in Fig (3). Hold both ends of the string taut. Pull each end of the 
string alternately and the joker will climb the string. 

Before the joker begins to climb, the string should have a m inim um of 
tension. Try to increase and decrease the angle between the straws and see 
the change in tension required to get the joker climbing. What would happen 
if you used old ball pen refills instead of soda-straws? 

There is one good thing about the string-straw mechanism. Unlike the 
Matchbox Climber, it does not have to be brought back to its initial position. 
The joker simply slides down as soon as the tension in the string is released. 
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Mh 4*4 ^mri at . AA hi44 <hm<hm hl'slI %eal <hA A . hM Au 
H d dldl \hl. rtHA wiA % ^ Ahmi omim 4 €hict4 ^4A din. ^d 

4-tfHi MIHril llhldl °X d4 (Am- ( a ) . %dd <dda Mil 3<HRK Hl44 <H^l 

A. mi4 [MAh'l hi4 oc-umAI BhrM €14 Gh* mlhA. ^,dA AIM hM \i 
didi *j$L t*A ml hhA ^d x-tiMl q.4 mi 4A d^A [Ah-( 0. IAa-(a) Hi 

HL'SO.A Idl Mddlfrl d4 MiA ^ HdA Al^ mA OMIH.4 [Mc-l dl (51^ . [Am- ( 0 HI 

hi 4A fcR h44m A . =AaA i qdA GIA mA BhlA h* 4^ . <^d Ahmi hi<4hi 
G dl Idl HI TrtSA °£ d\ A . 


°RH Wlri, 64 h* 

HHPUfl. AklMlAl dMtl <Hl°l 6il dlH A . AA HHW hA Mi HLCAhAI 
H«0.dl dMil <HldA 4§IH44 MriHi Mi MdHl A dM HlG \A [Ad-(^) . 

m4A %i i^di A A v>*udU& m«iA 4 •Adi hmA. mi AA <hihi tthUmi AlHi 
AhM ddl. MM Ml HAc-U CHld4 <*44 H.4A i$HM djj, d4 PlM-(x) . Ml 
HHldA i^q.l4 4® Mi Add- Mi dRH Md«Ml£MlA 4 mh 44 M-SHl A .4 . 
Gd* H«i 4 ^THldHl Mi Ai-d HlG Hi A. <Hld 11HI 1 Md«l HMPIHI d ‘A&M. 
Md«iA daiddi Ah'i hAc-G. Mi Ad ‘Adi h«iA (Am-(h) . A>i4 dMii <hri w 
W 6 A Ml rHl MddA ^Rl HM Mid Ml4 d4 . 


BAR ROOM PHYSICS 

Fill a narrow drinking glass with water, to about 1 cm. from the lip. Float a 
cork on the water surface. No matter how carefully you try to centre it, the 
cork will always move to the edge of the glass. Fig (1). Now remove the cork, 
and slowly add water to the glass, until the water level is slightly above the 
rim of the glass. Carefully place the cork on the surface once more. This time 
the cork will float in the centre. Fig (2). In Fig (1), the water level is slightly 
higher at the walls than in the middle (concave), so the cork floats towards 
the rim of the glass. However, in Fig (2), the water level is slightly convex 
and the cork floats to the centre. 

HOT FLAME, COLD CENTRE 

This experiment demonstrates a very strange fact about a flame. Though 
most of it is too hot to touch without burning your fingers, there is a cold spot 
in the centre. Hold the middle of a matchstick in a flame for a moment or two. 
Fig (3). On removing, you will see that the matchstick has burnt only at the 
two spots where it touched the flame. The portion between them has not 
burnt. Fig (4). You can do this experiment in another way. Hold a square of 
stiff paper steady in a flame for a second or two. On removing, there will be a 
scorched ring on the paper formed by the hot outside ring of the flame. The 
cool centre remains unscorched. Fig (5). 
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^6dmi 

viqizi &ri wr ^4 ^ Ahi qi«i cR[4hr 4h a» ?hh A hhi %u*l 
H'4'i 43 ^rO. %<j ^4 ^Hiq.di ^-( a ) . <sri hi4hi ^.4 4h 4 hsi ddi 

V-n. *«l 0 l 3H<rioi ‘if^d PtH-(^.) . HSl 4 SRI Hl<44 <HdR 3l44 dl ddl HHl 
qi ,J u <h°u h& 43 5h.sH Hdiq^i ^-( 3 ) . di him m&I srl 4 (m 
Histl-u *u&4t Hidi4 &h$«i 4im4 41$ 3*qi4 3 iRri 3 ^ 0 . ^hl 

3R4 SRKl qi«l 44H 43 ?H?[l Hdiq 0 . 

h.4 dHd 4hhI 44 H4qqi4 H3 .m4 did 0 . d^ 3R?i a» - £rki mi 
’-R l<Hl4a.l ^y.l4l Pbl-fa) . 4 5HLHSI ClRKl Wild «L3H'l Hlil 44 34 S.64 
PrI-(h) , cH£ HHl 3.*lt4l 44 Wl [4>l-(e) . ?Hd ^LRL 4.H.4 4lHHi *R«ldl4 

dlC-HLWl. 

43 / ddlMCidL dildl 3HHI C4&R4 5H.44 HR 3Uil‘l Hdldl 

C4^l-(' 3) . Hd 3Rii4 q^ 4 <r grkhh =h4 h44s 3. 44 4 £4. 3HHi. mM 
(H^qi4 dHl4 Hl44 HR ^HC-Ri ^hc-IOL hr HRl . dq dHRl 4^61 =Hd 3H‘Rl«(l H3 
H&H Hl4d £Hiqi &H-(<0 . dHd 5>U^dq r HH 4 HRH HRl4l H«flA 43 HR H4 
Ts 4 Pbl-fe). ?^3 HR 43 5Hi^H H-SHl C-IH21H<4 <Rl. ?Hl HR?43 H3 HRUdl 
h*hi^414 °g Hdc-0. did &mi <h4c-u h^4 4sr hi< 44 dd^ Mq did a>. 
HRH HRl4l4 43 44 HRl d«il 44 °K 4.3 W^d HRS.?[3 HdHl <Hdaid4 did 
m 


SURFACE TENSION 

If you look at a dry paint brush you will see that its hair are frayed and do not 
cling to a point. Fig (1). Even in water, the hair do not cling and form a tip. 
Fig (2). However, if you remove the brush from water then the hair cling to a 
point. Fig (3). This is because the wet molecules of water form a film, which 
in trying to minimise its surface area, makes the hair cling together. 

While threading a needle, we often find that the frayed end of the thread does 
not enter the eye of the needle. Fig (4). So, we wet the thread end with our 
spit. Fig (5). The frayed fibres now cling together and threading becomes 
easy. Fig (6). 

Make four holes in a plastic or a thermocol cup using a divider point. Fig (7). 
The holes should be about half a centimeters apart. On fil lin g the cup with 
water, four streams of water will spurt out. Squeeze the streams together, 
with your thumb and index finger. Fig (8). They will combine to form a 
single stream of water. Fig (9). This is what happens. Each of the four 
streams of water has a film around it. This film, composed of water 
molecules itself, encases the water, but it is quite elastic and allows 
movement. When the streams are pinched together, a new film is formed, 
which is strong enough to hold all the water together. 


45 



46 






M ^<3. H*M.l 0d4 Mfr ‘gHl. d*4 H&R H^l £ M 

M4A ‘Mn &ki4 0 . ?h4 ^h? $iMe4 ao 44. c-iM hh a 4(1. 
'•4l«ll£4 iac-di MilHl m 4. MilHlfrl mi MR 5H£-4$ Hlil Pbt-(«l) . ilfl. 

'^4d. <M4 %H (3HHL°L $4 H§1 MilHl Hd *«. Ha44 HA failSl &Ml<ii [$bl- 
( = ) . ^ HI (4431 Hl£R 0 i HRl 0? Hl4 4d ^Rd, Hdii>3l <*>& Hdldl . ^ 
d H?l HRl 0? [^iteQA HlH^l $4 Pbl-(3) . ^ HI 44 W^d 0? dH 

4% ^C-UA SRUHL BtilMdl (3HHL°L 44 0? 


44 H^d 

4$ 4«mA cu«tl “44 wid a^t” M M &idi4 nm 0 ? hi 
a^Hdi «*u«. ^ d?i? iaalq UReiil q.i4 hchol hcioi c^iy. ircj, ha ar c-i>u£4 
h4 2*jh Hdi4 . <h 4 a^4A 4 a *r4 4 <3Hi4 <M Pm- M . a^4 4<34 <h. 

qwj. Hi H<^ (HSiiqi. H<3HlRi. rdl 31,4 Pl&l (<Wd) dlHdl %Hl W ^,4 a^<H 

q4dm. hi 4 ay,4d rsi Hiar 4d hrhi. e^H 44 H^d 0 ? *4 Hi 
qc-l§l %4 d£$3. d«lliR Hdldl . HL dii* d«lliR 4% 4eil d«HAR 8^44 dkR 
W>id0? i4d^Hl. 


RIGIDITY OF TRIANGLES 

If you carefully look at steel bridges or roof trusses, you will notice that they 
often consist of a large number of triangles joined together. Cut 1 cm wide 
and 10 cms. long strips from stiff greeting cards and punch holes on their 
ends. Fig (1). Using press-buttons as joints, join three card strips into a 
triangle. Fig (2). Does its shape alter? Try making squares, pentagons and 
other polygons. Are they rigid? Join several triangles together. Fig (3). Is this 
new structure strong? In which other large structures have you seen triangles 
being used? 


THE STRONGEST TUBE 

What is the best diameter for a tube? Given a postcard how can we roll it up 
to make the strongest tube? Roll up a few old postcards to make tubes of the 
same length but different diameters. Use the same amount of cellotape to 
stick each tube. Fig (4). Slip a pan with a string tied around one of the tubes. 
Ensure that the same amount of the tube rests on each desk. See that the pan is 
in the centre of the tube. Keep adding weights until the tube begins to buckle. 
Fig (5). Test the other tubes. Which tube is the strongest? Now, roll a postcard 
up so that it forms a solid rod of paper. Will it be stronger than the strongest 
tube? Find out. 
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Izfih hB<H 

^RhLHL His £iicl <Hl4l 4.4 { 9 . Hl%irlC-t di dH [4qiH 
HHl ^ ift4>§ll ^IHiiHi H«t [ 3 . HI COHlHHl (3HHl^L £M.[ <HIA §4 IqiHl HW. & . 
I'lHisHl kc4n H.H14 (ftf) 4Hf9. %H l K-ltfe^ Hi, HC-^[ft[4HH4l 

Hld«tl q^H HH ct4 ^kc4H qR Hic4 i<Hl4 KHd cWl H&* UHC-U 6il 

4§u4qHiAdiHo. 

•HI Hic-tl i«Hl4 'kcfl.H H%&R q^i HH ^?R HliC-t HH 0 . Hi: l£l4irHl 
'«H.K HlC-flA Hl$ is4 41^, HHdC-t hil [4x.-(l) . Qqi&R4l H?A4 UH 4.4. 
Hl^qRU H16 fosM^ Hi: HHiqi Pbl-(0. HI H^IHL 

5t°nqqi T {l Hid MilHi qisi d.4. h«uh m 4 HHt [4444 qiii. ^q ojw. c-t.ouq.c4 

MilHK H?r 4 tR$ Hieiil H^ic-ti Hdiqi . 

HVic-ti [4 h-(?)^h^ [4h-(h) Hi^ifqc-ia). hl4 4h Hf^ctis [4q- 
(<c) d Hdiqqi Hli HR [4ilU^ Hdtqi. (4 h-(o) t 9 HRUHl H«lLdL Pbl- 
(c) 4 WlMl HH Hdiqi (4.H- ( a o) . HL HHi HLCCtld qiHdl d.4 Hi Hit H 
iHLH 0 . dl€ldl ^ 2 LdL HI HH^d 4iCl [dCI^C-t H 1444 HdLqC-ll wi 
ddl H3. HL§(141 HRL i^S H*R HH dfe . 


TETRAPACK MODELS 

Tetrapacks have revolutionised packaging the world over. Now-a-days, 
cooking oil and several cold drinks are being distributed in tetrapacks. After 
use, the cartons are just thrown away. These cartons are made of composite 
layers - plastic film, aluminium foil and paper fused together. It is very 
expensive too. You can make wonderful things with old tetrapacks. 

Open, clean and straighten a tetrapack. Fig (1). Using a divider and a scale, 
mark out a network of eight equilateral triangles (with sides of 2.5 cms.). The 
:1\ e little flaps will be glued and will hold the model in shape. Fig (2). After 
cutting the network crease along the edges. Apply adhesive or glue the flaps. 
Fig (3, 4). Fold and stick them to complete the Octahedron. Fig (6). The exact 
network of the Octahedron is given in Fig (5). Similarly to make tetrahedron 
Fig (8) mark out a network of four triangles Fig (7). Again using the network 
Y Fig (9), fold a Cube. Fig (10). The tetrapack material takes short crease. 
The finished silvery models are rigid, waterproof and look almost metallic. 

(Contd. on next page) 
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[4h-(i) Hi m 4, qi«OA- t MH *o M§iqi<j 

€hsh£Hhi4&h-( 0. Pbi-(3) hi «m«ii ql hr <h.i% 4 HHi&qi«il -sHm^I h 

HniHl PtH-M . HHtR ?.l?fplir HRl 6RI HlHPIC-ll HR HlHHl R^Hi , HH, 
H'H$C-i5, 4 h$<- 1£ HH i&MtijlH HH HR«ldl4 HlC-ft HHl4 HM 191. 

-'iftclSl HIHC-R HI HRIHIHl '’piHl (V) , HI^hKe) HH HHl^Ht (F) 4.HR 
H5 HHH qil^HL dell, % V+F = E+2 HI ^ HlHHIH «>. dH dHRl HHlHCll 
HlM ql d4 i^l . 

Pih-(h) hi Hi 4«i (q$a) hi <hri &hNI«>. %4 fa. vu Hi4.ai 
hh ao<i hh a». eld qi«lld hh h^Ihi HRiil Hi hhihi fan-U) . 

disiietl HMd £bl-(e) HI dl€lqi«l'l <HRl H?R4 d*$ HHqi. HI H^Hl HlHl HH 
jldllS [$C-H £lC-l4 d«lliR d«dl4 <>RRR dH . H^ [$GHHl £i<h 4 d«lliR i«44 
H?R HHllS TRl Pld-(\3) . Hi ^Hdl H^HR M H£ Hd d«UiR i«H.ldl HlHl 
Hd QldllS HHld did ell dHl «£j it i«dldl i£^ Hi ^4HIH dH . dd Hi H^Hl 
Hl«Q. <H& 4«4 hI H lHl faH-(fc) . <H H£ faH-(ao) Hd HdHl HSl H£, %4 i«>(l 
'3M.1 ^4 hisM HHllS ^H fan- ( a a ) . 


TETRAPACK MODELS 

Mark network shown in Fig (1) on the tetrapack sheet and fold it into an 
elegent 20 faceted Icosahedron. Fig (2). Using the network in Fig (3), make a 
Dodecahedron. Fig (4). Thus, all the five regular convex solids -the Platonic 
solids - the regular Tetrahedron, Hexahedron (Cube), Octahedron, 
Dodecahedron and the Icosahedron can be made from tetrapacks. Euler - the 
famous mathematician discovered a simple relation connecting the numbers 
of vertices (V), edges(E) and faces (F) of polyhedra. See whether V + F = E + 
2. holds true for all the above solids. 

Fig (5) shows the sector of a circle with radius 5.0 cms. and an angle of 108 
degrees. It is folded and stuck with the silver side inside to make a cone. Fig 
( 8). The base and height of this cone is the same as that of a film roll bottle - a 
cylinder. The cone fits snugly into the bottle. Fig (7). There is a relationship 
between a cone and a cylinder with the same base and the same height. The 
volume of the cylinder is thrice that of the cone. Test it by pouring one 
coneful of water in the film bottle. Fig (9). Two coneful, Fig (10), and finally 
three coneful to top the film-roll bottle with water. Fig (11). 


51 





52 


hU<h 

*ui-&hh AhiAl vi-ufeiAl (hAI) Al kc-ii h h^i Aik-t hhiAI 
^ =urt *1 d £ hi huc-mi Aim hA Hi'gHl AA vi-ufesAl <hAI m 

3 . 

A Ai AAi HHmi hr Cr * AAl. c-iM Am ^ki <>kii c-Ti hA AA 
hA HRlAlAl mA ?Hl4l <HHL^Hl hAi HlA [ArA) . q.Ac-tl£<RHl Ah 
A'J.Ah Aft^lHi. ^Hlil A [A>l-(0 • £kftHl A.H UftA A® %tSl-3glHi %m& 
•'-- 'HlA <ld AAl AlAl H.AI %$l ^-( 3 ) . HRU AlHl hA AsRAlA HA [AiRl 
’ddidl [Ah-M. AAl Aft-AlAA Hl3«U H %H A Hl£ Ad H£ ORH AftA 

Hi(MA<r-$iACl. HlAAdHRA (Ah-(h) hA H-H. Hl^OlHl HHIHI . 

dRdl Afti HdLddl HlC Air 3. A A. AA dUL-^ldL £kii Aqi [Ah- 
f). hA AA hiA Him hii (Ah-Os). mm mi <hI<hl AihiA AU 1 -AU 1 mm 

AX-(d) , AtlA ^iHi HR-HR 3.11 HlhRi hi^ Hil Pbl-A) . Hi 6(1% 

jiiLd hi mm3 hr-hr mM Cl. M Ah dd PW (+) A hi^CA m3 m 
Ah-Ao) . gh& H3.CIA AirA ddl, A HR AA Hi orh AhA H>i(M dC-i h3 Cl 
LHH-( c l c l) . H^ldl A A Hdlddl HlC HRdl AftlA. Ah £>ll ilAl Cl [Aft-^ 0 . 

HSlHl AmA Hi H^<Hi Hdldl (A>l-( C 13) Hd Hi [jA>H HdlHl [Ah-Ux) . 

AmA ORH AhA hAA hcr i^qi^ <$n4 dAl . 

(hrrmi nidi m. hi^) 


SODA-STRAW STRUCTURES 

L sing plastic soda-straws you can make some very elegent models. The 
straws can be used both for joints as well as the structural members. For a 
joint-of-two take a 2 cms. long piece of straw and crimp it with your thumb 
and finger. Fig (1). Insert one end of the joint in a straw. Fig (2). The other 
end of the joint is inserted in a second straw. Fig (3). Using three joints and 
three straws make a triangle. Fig (4). To prevent the joints from coming out 
of the straw, weld them, by poking a hot needle tip. Assemble a square, Fig 
( 5), and a few more polygons. 

The joint-of- four is made out of two pieces of straw Fig (6). Take a 2 cms. 
Long piece of straw and bend it double. Fig (7). Slightly nip both long edges at 
the bend, as shown in Fig (8), to make a diamond shaped hole. Fig (9). Weave 
the second piece through this hold, Fig (10), to make a cross joint. To prevent 
the cross pieces from slipping out, weld them together with a hot needle tip. 
Fig (11). A joint-of-three is got by simply cutting one leg often cross. Fig 
1 12 ). 

Assemble a Tetrahedron as in Fig (13), and a Prism, Fig (14), using joints-of- 
three. Weld the straw members and the joints together to prevent them from 
coming apart. 

(Contd. on next page) 
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%iUt-%£hi hU<h 

h> 4 44 Hnmi hr mil ^kl ^ihVCI hr-hr 4u 

HlSR^j bV§ Hlil. 4<$Sl £S4lA HI HH ££4lHl. ’ll M44 <*44 H44 H 
HliR Hl£[rl HHl<4 PU-('l). H 4 Hi HH <H$ d4 Hl4tl HRHl 4444 
H=l4 rid <HdR hlil £bt-(0 . HL dRl HI$r4 44 <*4 ORH 4h4 h44 

qcd $4 [4*- ( 3 ) . 4h 4 44 Hdiqq.i nil bhi 444 4i 34 m4 4 [4h- 
(*). 

30 Hi U HRHl 444 Hi 4di<Hi HHIAl [$14 -(h). 

PbuPu, (4i-(e) d ddiqqi ml 6 dUt-dgi, x nadi 44 hh a hr4 44 
434 

^-(o) dl H^iCiil 4 [MRlPtilH HlHHHl 4A ddl4 ?liLH 3. dd 

<Hdiqqi ml a 3 . 4h-^"i Hd ? hr di 44 434 . 

Kaifei4 d«M hhiAc-u hi hu<h Ihiahi dl Ihih 3 > 4*4 ddi 4 

kcaid 4di Win 421 i& HMH 0 . HI Hl«lHlHl &M3 <Wd(Blii) C12 m 4 dH 

d4 4X4434 *rhlh 4 $4 $iil 4. 4-u4Us4 <a4u hi hU4 (42. hrO.4 

43 H2R 44 d4 dH dd dl^dl Hl4Hl^Hl4 ddl mi Hddl HR3?[i 4i4 

nasicatSdilm. 


SODA-STRAW STRUCTURES 

To make a joint-of-six cut out diamond holes in the middle of the two straw 
pieces. Weave a third straw piece through these holes to make an H shape. Fig 
(1). Take one leg of the H and weave it through the adjacent joint-of-four, to 
make a phased out star joint. Fig (2). A joint-of-five is got by simply cutting 
off one leg of the joint-of-six. Fig (4). 

Using 30 straw members and 1 2 joints-of-five, assemble an Icosahedron. Fig 
(5). The pyramid in Fig (6) is made with 8 members, 4 joints-of-three and 1 
joint-of-four. The Octahedron in Fig (7) looks like two pyramids back-to- 
back, and can be made using 6 joints-of-four and 12 members. 

Structures from soda-straw look very neat and elegant. You can test the 
relative strengths of these structures by hanging weights from their 
members. Plastic soda-straw models are also waterproof. So, you can dip 
diem in soap solution and study the nature of soap films on their facets. 


55 



56 





ikh ao HRHH.4..HI £Rl«l 'R [5f?l-(a) Hi &?lR.<H H^Ht <3rtLRL . ilVU 
HIE ctH^l H$ C-iHHRHHl mi H* HlHl 4Rt IhUI Pbl-(0 . £Rl«lH t*q o[iq_ 

^rt^lH^oi^Caoucft^iiei^-Ca). M0l«l^lH0fl?HHaHl^ 

SSI ^ c -l^l AR«l-U^4il«a 4$ Hlil qiH«ft <HH d &*-(*) . 4 ^itqtoa dil 
hM hsr *i41h hi qiH«ll qnuqi ml t*qi &ujr §$4 h^\. 4 gzii <>mr 4q 

HI H<'flHi*ft $qi HSR WL8fl q'RRtl qRl?t [4 h-(h). qiaaft qoiu4 qHd 
ibiWX iHH «UH & HH H«fl.Hl $4l4 H8ULH 0. d«0A 4$ Hl<4 £ri 4. 4<HHl 
£bl-(e) . H«(IA H£R-<HAR HRilcfl. 44 <H<Hl*$ 4M qh& zil HH <gHl l 
HHl4 qiH«llHl HqiW 4 $*£ Hi o . 


%iUi 4^31 qi*t4l 

Q M^R HI qiH«ft S9? SS.IH Hlaia 4^0. C-tRl H§1 HRliVt 4 dd 
q^LUqiHi HDit Hl3. 0 . Hldl-CHHd 4qi HlMl KHltfe£4 ^ (d«ft) ^ 

Hd HRl<44 q^H SHl4 HH4 *4. HI McR q^ V H15RHI $l4 Pbl- 
u,(z). d3. 4 ^Vll (4% Wild HlLHl 3.l41A *qRt HSR 4 h 4 dl HHei 0ilHl 
iHd *ul h^. qiH«a 44 nqi* 4i«ui Pbi-fao) . d^Vdi shi*Uu mid hLhi 
= 1^4 HdR4 dR$ 4A- 4H«tl $44 qRUl. ^ld 51 cR 4 44 44 $l4. %H 
%h hi 4 *ut, Ah-Ah *q4 4a q?i [a.q-(aa) . *gi4 <HHitSHi 4 --h§i M§ti 

Hlil Ca-q-Ca^) . HI M^UHlA HRL4 h 14 qRl 5 r 4 HH HH^eai 3.l4 dH HI 
qiH.4.4 irS<Hiq hhh-hhh wr h?i qni4 siil m . 


A PAPER FLUTE 

Mark out the pattern in Fig (1) on a piece of paper. Then cut out the 
rectangular shape with a small square flap on one edge. Fig (2). Roll the 
paper like a cigarette, gluing its other edge so that it does not open. Fig (3). 
This simple roll of paper with a little flap bent over one end makes a nice 
paper flute. Fig (4). If you place the end with the flap inside your mouth then 
you have to blow out to play it. Otherwise, you can have the flap end outside, 
m which case you suck gently, thus vibrating the flap against the tube. Fig 
» 5). Now insert the tube inside a used thread reel. Fig (6). Vary the length of 
-he vibrating column and see if there is some change in the sound. Fig (7). 


SODA-STRAW FLUTE 

Flatten out one end of a soda-straw. Nip both long edges of this end with a 
icissors with a V point. Fig (8,9). Keeping the V end outside, suck air from 
±e other end. The V end will vibrate producing a musical note. Fig (10). You 
-an also keep the V end inside the mouth and blow out air. The straw will 
igarn sound a note. Now keep cutting little lengths of the straw with a 
scissors. Fig (11). As the straw becomes shorter the sound becomes shriller. 
L ut a few holes on the straw to make it into a flute. Fig (12). By opening and 
: losing these holes you can play a few notes on the soda-straw flute. 
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Hi 3 ! HHMl HUH HliRHl ClH W . HHl HR &6f>l C-U$ dH HC-R 
HSR d^HLHL *m4. Mid 81 . dl dHd WlSl l HR HRH.4 $8d 1 l d^dl °X 
-— . '-y . HI H^dlHld H4iIh4 tS . PW-K) HI HHl % l H4l[Hdld 4$ \0 X 
' m C-iRHUdRi. RSIRI 0. dH HSl WMl RICH HHHl ^6L?I1 dHRl Hll W 
-.4lPl4 MHl Hd dd %Q X ? , H * X H, HH X ¥ H^l x 3 HlHdl C'tHRRRHi 


RHq.qi4 Mui $Ci. hi RHi cinnl^ «U$«i eo c-iHH'RHHi 

^'1 H<H°l HH°l &d4 H-ClPidl [$e RMH «• . dH £.^4 HlmHl hM Hi 
Cdd'l 44$Ldl. 

Hd(+) [H^ddl HlilRdl h41[h 44 HlHCl H4 MR«ld <R<1 RilH filH 
HH-(e). M HC-R H-ClPldM dH Hl4 Clcl il^Rd <H& *l$%lt? Hd (+) 
HliRdl H-ClfHdl d Hl«tl Hi ^C-C-fl -$«4 Rdl4 ?lilH £9 PlH-(i) . iHl 4% 
VfciPHM HHl i<Hl Rdd? HR HRRlHi4 i^dldl HIHIHIH«U HRRd 3.4 Cl . 

15) 4.3.44 HdCH d\dld 4£3U[4di’ iti &. PlH-W HI S.$l[qc-ll 
n^dlHl 44 iHl didlPldld HL«tld Hi dH i«Hl^ 3H3H HlHl SlilH? £<H. H<4d 
-H diDilPldl dd £9. dH dHl ddmi4 ilRld i^l dCl. HRR HldlHRl 
rfdddl (3HHl°l i^Hl4 ilH Rd4 HR . 


PENTOMINOES 

Try making different patterns using 5 old, square-shaped five paise coins 
each time. Five squares can be fitted together edge-to-edge in only 12 
different ways. These shapes are k n own as Pentominoes and are shown here 
fitted together like a jigsaw to form a 10 x 6 rectangle. Fig (1). Cut yourself a 
set of Pentominoes from cardboard or shoe sole rubber. See if you can find 
other ways of fitting them to form 10 x 6, 12x5, 15x4 and 20x3 rectangles. 
These all rectangles have area of 60 unit. There are thousands of solutions, 
but feel happy if you can find one for each rectangle. 

One of the Pentomino shapes (in shape of plus sign +) can form a regular 
repeating pattern to cover the page without any gaps - that is, it forms a 
aesselation. Fig (2). Draw patterns to show which other pentominoes will 
sesselate. The same pentomino is shown folded in Fig (3) to form an open 
cubical box. Find which of the other pentominoes will form a net for the box 
and shade the square corresponding to its base. 

Shapes made from six squares like in Fig (4) are called Hexominoes. Which 
c* the shapes in Fig (4) could be folded to make a cube? There are 35 
hexbminoes. Try to find them all. It may help if you use squared paper. 
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-6 O. dHl HHHl% BlMA H.4 ftd 

-* Hid & %4 M Hi HHH 0 [HMH H«lld Hi NiMH Hd. dd i^ddL HH 

*- * H-.H 19 . HH, Hl'gHl'gdl H failed HtSd S.HIMI i <M ~AAi d4.l [nilH 
V-. v id4 Hi ddldd^LdLH Hid. ^HiiiHdl t HlH^^Hl0H 1 ^llHlH ; i 
■ : - - ' Hid, did-fl. , & %dl dddl Hdldl Hddl O HHH dlHl M HH. c-tHl . H^l 
-'-"-■d HHiiidl Hi ddl dd=l dlH C-tldl. ddl i-ddi MM ddl d\dl Hdldi. 
V~- Idl HliC-U HHl dtkl <M idii dH HdWHl dl ^il'cS HHl . 


MM HdlMMlhl Cld. Hi HldHl ilM Mil C-il. Hd ddl 'Id MHHl^ 
.> i t^l HdlMl PtM- ( 1 % ) . [MMH4 c^H MM.4. did dl %RHdl . MM H'4l ^ii 
: .HlHld MIHl. HM Hi Hl% M3. iHdd [hMMI Mb t , l, 3 , a , = , 3 . . . . dHM 
r.H' Hd Hd $flHl4 AAi Hl'gHl M3 Puild C-toilMl [5 |.h-( 0 . i|ild (3<Hildl 


Hd MM MsD. M3. X, X, U, H, ? , ? dl iHHl dH3 dlHl %di [^.H-(-3)Hi Hdl«j 
'd MM M^ld HdMd MIHl %4 ¥ dARdl ImUMM X M3 Hid, H dH3di d M3. Hid 
Hd f dH3df ? M3. Hid Pbl-(x) . dd d^l d«lld PlH-(d) dl 3M3HHI Hl4 H?l . 
d^ld dd i4l H 4ld MIHl %4 Hi H dHMtl HHl Msi (3H3 Hldl Hd 


dd- ( ? ) . a»C<i Hd [d$ll4 C-tOLLiCIL fklHld £M.4 4411 Cl . 


HEXAFLEXAGON 

A hexaflexagon is an intriguing arrangement of equilateral triangles folded 
m such a way that at any time six of them form a hexagon. The flexagon can 
be 'flexed 1 into a new arrangement by pinching together two adjacent 
Wangles and opening out the triangle from the centre to reveal a new face. 
■A "hen you have made a flexagon, mark the comers of the triangles at the 
centre of the visible hexagon with a symbol such as a heart or diamond, or 
spell out a six letter word. Then flex the hexaflexagon and mark the centre of 
the new face with another set of symbols. You will be surprised just how 
many different centres you can find! 

Take a strip of thin card and draw 18 equilateral triangles as in Fig (1). You 
will find that 5 cms. is a good size for the side of a triangle. Score along each 
d the dotted sides of the triangle. On one side, number the triangles 1, 2, 3; 1, 

— and mark the end triangles along the edge as in Fig (2). Turn the strip 

?\ er and number the other side with a 4, 4, 5, 5, 6, 6, pattern exactly like 

Fig (3). 

Next fold the strip by placing triangle 4 exactly onto triangle 4, 5 onto 5, 6 
?nto 6 etc. as shown in Fig (4). This rolls the strip up, see Fig (5). Now fold 
me strip again so that triangles of the same number are all on the top, as 
shown in Fig (6). Stick the two marked edges together using adhesive tape. 
N ow you can keep flexing the hexaflexagons to glory. 
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U»<H 

43 ^Hl^trld 44 4d 31HI 1 4l39lHi 4U9l£34l «IIH ?dd ddl4 43 
"--- : dl3[d <H4 Wt. ddl M.1 ^Hldlftd iaC-QA Had4 HD5<H 0 . 

Rid- ( a ) 4 <u (H.i ( gqi«tl Panted shi^RRI 19 £34tHi. 31.4 d . Rid- ( 0 Hi 
4 -f 'S £341414 01164 43 4«l Hdl<4 & . 

Rid- ( 3 ) Hi WlRc-G. E 5Hl3Rld Mid£34lHi 3l4 . dd =dl HidH£34l4 43 

4=HHdl4Rld-(x). 


3ihi-§h4 ?hi Hoicani dd Rt^d (+) 4 hok-i 4PtHi<H 0 . Rtd-(d) 4 dd 


LH^d 5 dd H 4*4 4°ll h 4 43 4*H HdLqcai dd 44 4d 3l4 1 dldl HHl 


|3d H«tld 43 H 4 . 43H4 4^d d4 . 3Hldl 3. (3HIH Rid- ( ? , «) Hi &4<Hl 

IS . H§1 OHl (3Hl4 ^Idll 3dM? 


Rid-U) Hi d§ii ddi dd Rt^dM ddiAc-fl 43 nauS &44 y>. dHdi 
Wld 4ild 43 4^d Hd 19 . OHl 4*HHl % *11 H^cadl (3rtt l^HlHCai & . 


DISSECTION PUZZLES 

Many puzzles are based on cutting up one shape in as few pieces as possible 
which can be rearranged to form another shape. An example of this is a 12 
sided regular polygon, shown in Fig (1), cut into 6 pieces, which are 
reassembled into a square. Fig (2). 

Similarly, an E shape as in Fig (3) can be dissected to be reassembled into a 
square of the same area. Fig (4). 

Typical amongst the dissection puzzles is to cut the Greek Cross into four 
pieces which can be rearranged to form a square. Fig (5). If the cross is seen 
is made up of 5 unit squares then the square into which the cross is to be 
transformed must also have an area equivalent to 5 square units. Two 
solutions are shown in Fig (6, 7). But how are they arrived at? One answer 
*ies in the use of tesselations. In Fig (8) the Greek Cross is shown fo rmin g a 
tesselation and then superimposed on it is a tesselation of squares whose area 
:s t' square units formed byjoining the centres of the adjacent crosses. 
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*ih HOi<H 

^ dHRl PtHld H^Hl HlHRlHi HRldl dl dl Adi Hl£ HI HRl Ho)Gl 

'-'■ H5 3..H &.*{l. Gti>ft Hd a.d H.Al. HdRU&dl Gi&RlRH 3RRI GU. 
: -v4Rd.d ^att^RHiHl^qitfl&X-fa). l$bl-(0 Hi Ml[c*u ^WH^lHl 
' ' r ; ^-l H3. H5 Hldl Hdldl. dd 5Rl«ld HIGH HdGll %ql GiHHRH Hdldl. 
i-v-LRRtd HHAl Witl d^5 HShl dl«ll Pbt-(3). MRlGll 4941*1.1 HlHldl d®5 
^.--unl <H HHid3. 3.MIHI MHl. 51HC-0. ^HlHlAl HdlHltS HlHl %adfl % did PtH- 
GiH34RHd HlGti [Ah-(h). Hd $lM ^HlHldl <*»Hl H^ld (3614 
-HH-(e) . Hd dd HldlHl^il <HdR 5RL H5 dldl Cl&dl Hd 4941 MR H5-H5 
Hid HiMl PlH-Cs) dd H5 H3dd Mfidl CfMHi.4 HRl 41 &l P-LH-(^). 5RlHd 
c-idl HlGild HM.IR 5^1 tl idH-((;) . dHRl PUlid HI HoiGl Hdldl. dHd 5dl 5 
6Rld dl4Hl <HRR HHdl 5RlHd 514HI qoR H6dd <HdR 5R . 

HIH di ddA di (3M.IH HHR % 49 . Pbl-(e , 6 ) HI ?Rl[<Hl &d^ 

RdddcCd 54 Hd HdGllM H3dld HdR 51^1 GU . 


THE IMPOSSIBLE PUZZLE 

This is a very good puzzle to baffle your friends with. Take a rectangle of 
paper about 25 cms. long and 15 cms. wide. Fold the rectangle in half from 
bottom to top. Fig (1). Cut a little slot in one end of the paper as shown in Fig 
i 2). Then unfold the rectangle. 

Now fold the rectangle in half from left to right. Fig (3). From the folded 
>ide, mark two parallel cuts that go towards, but do not quite touch the slot. 
Fig (4). Unfold the rectangle. This should be your finished result. Fig (5) 

Now, bring the ends of the paper towards each other, but not quite together. 
Thread the strip made by the two parallel cuts in Fig (4), through the slot, so 
teat you get a little loop sticking out. Fig (6). 

Thread the buttons on to a length of cotton and knot the ends so that the 
buttons do not fall off. Fig (7). Put one of the buttons through the loop. Fig 
18). Fold the paperback into place so that it looks like in Fig (9). 

Show the puzzle to your friends. Ask them if they can remove the buttons 
without breaking the cotton thread or tearing the paper. Fig (10). The secret 
es simply to repeat the steps in Fig (6, 8) and to pull the buttons back through 
ifce loop. 
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HR rlRt 


HA ^HimHbfl dH HR HR d4 HR R ARH dl ddl4 HR RR 

HLH dRl C-RU.4 RAl t9l. Hdl HIS dHR WlHld AcRU HR HlRHl HRl Rd -Hi 
HR AlH'jHRl. 

44 HdC-U RA RLHl RlHldl HldlHi.4 RA Hl| HRR AlHl &H-(‘0 . dH 
■HI HRRd 3^4 -fid ^ R^ Hl«ll [4*-(0 . Ht9l dd ARi4 WR ^4 
HlRl [dH-(3). dH AlHl dlHdl uHRil ^Rld Will dlddl 4Hdl 4 RI ^,4 
C-u4d Hl«ll t^U-M . 4Rdl Will 4?ll4 4 a RHlild ARdl HH.[4^ ^4 HIRi 
[4 h.-(h) , (3HHHI Will Rd 4ddt RRl ^UHLd dH 44dl Will ^Rl d4 

Hl«ll &H-U). AIRRd dH mil 4d ARlHld Wl4 Al [Rh-( 3). dH j Rw. 
Will ^Rld dlddl AlHl ^Rl Hid H«l4d HIRl [hr-(r) . HI 4d fdd-i A 4'. 
HdlH.4 4AIR HdH. dH PlR-Uo) 4 Rdl<Hl 4lC-tl HRld 4i '--R'n4 Al-R HI 
AlHl. t9lHld dH 4M HlRdl dHd RHl Hid did Hid -HR did A - - R 

H«Ul. 


A FIVE STAR TREAT 

With a few, quick folds and with just one cut of the scissors, you can make 
five stars in one sheet of newspaper. 

First, cut out a large square from a double spread newspaper sheet. Fig (1). 
Fold the square in half from top to bottom. Fig (2). Fold it in half from left to 
right. Fig (3). Fold the top left-hand comer down to meet the bottom right- 
hand comer. Fig (4). Fold the top right-hand comer up to meet the middle of 
the diagonal slope. Fig (5). Fold both the top right-hand and bottom left-hand 
comers over to meet the bottom right hand comer. Fig (6). Press the paper flat 
and turn it over. Fig (7). Fold the paper in half, from the top right-hand comer 
to the bottom left-hand comer, along the diagonal fold line. Fig (8). This way 
you will be making a triangle. Fig (9). With a scissor carefully cut away the 
shaded part. Fig (10). Open out the paper carefully and you will have five 
stars glittering at you. Fig (11). 
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